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Advantages of Time Series Interferometry T o

= decorrelation: areas where radar
scattering characteristics changed
too much from First Passto Second |3
455 Day's Pass for valid comparison, i.e.
development or agriculture
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Question: How best to make use of large number of datasets available?
-With, e.q., 39 data sets, there exist 741 potential IFSAR
pairs.
- Useful pairs constrained by satellite baseline and by
temporal separation.
One way of representing the SAR data isto create a matrix
(below) with all data sets listed chronologically on both the
X- and Y - axes. Each entry then represents an IFSAR pair.
The number in each entry is the baseline.
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Potential Time Series
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Date Satellite Orbit# 1] 2] 3] 4] s[ 6] 7] 8] o 10] 1] a2] a3] a4l as] a6l 17 us] a9] 20] 2a] 22] 23] 24] 25| 26] 27] 28
01 07/10/1992 ERS1 (05153) | X | 628 | 496 [ 220 [ 650 | 24 [ 185 | 90 [ 855 [ 100 [ 641 | 556 [ 366 | 423 [ 027 [ 894 [ 600 [ 138 | 5 [ 747 [1037] 91 [147[ 58 [ 218 54 [ 431 | 772
02 08/14/1992 ERS1 (05654) X [1124 22 | 652 [[813 [[539 [1484] 519 [1269] 1184 994 | 205 [ 208 [1522] 28 Yfaco | 623 [1376] 1666719 | 77:A 686 [ 410 |74 [1059] 1400
03 09/18/1992 ERS1 (06155) x| AoNN46] 471 [311 [s86 [ 359 [ 605 [ 145 | 61 [ 130 | 919 [1423] 398 [ 109€] 634 [ 501 | 252 | 547] 405 | Ao | 437 [ 714/] 550 | 65 | 276
04 10/23/1992 ERS1 (06656) A 244)] 205)| 130 [1075] 111 [ 861 [ 776 | 586 | 203 | 707 [1114[ A0 | 82 | 215 [ 967 [ As57] 311 /367 | 278 166 | 651 [ 991
05 02/05/1993 ERS1 (08159) \AX % | 83f | 560 | 1505] 541 [1201] 1206]1016] 226 | 2771 50 | 512 [ 645 [139/]1687] g1 | 797 | 709/ 432 [ 596 [1081] 1421
06 05/21/1993 ERS1 (09662) N 114 | 831 [ 133 [ 617 [ 532 [ 342 [ 447 ] eerT 870 | 624 [ 162 723 (103 67 | 123 A4 [ 242 78 [ 407 [ 747
07 09/03/1993 ERS1 (11165) N 225 | oTo 456-|a#—T8T T 608 | 1112] 709 | 785 5524852 | 94 127 | 403 | 239 | 246 | 5391
08 10/08/1993 ERS1 (11666) X 46 | 456 | 333 10 837 [ 12224781 | 237 | 148 | 128 | 36 | serf 861
09 12/17/1993 ERS1 (12668) x | 96 PECTA PETN 755| 994 182 | 765 | 709 [ 797 Laerrf 510 [ 424 | 84
10 08/27/1995 ERS1 (21529) x | 750 [ 665 | 47 11 29 | 104 | g6 liiaedseoT756 | 167 | 100 | 55 | 540 [ 880
11 11/05/1995 ERS1 (22531) x | 85 [ 275 [1064] 1568] 253 [1241] 779 | 646 [ 106 | 396 [ 550 [ 494 [ 583 [ 859 | 695 [ 210 | 130
12 12/10/1995 ERS1 (23032) x| 190 | 980 [ 1483] 338 [1157| 695 | 562 [ 191 [ 481 | 466 | 410 | 498 | 775 | 611 | 125 | 215
13 12/11/1995 ERS2 (03359) x | 789 [1293] 528 | 966 [ 504 [ 371 [ 381 [ 671 [ 275 [ 210 [ 308 | 584 [ 420 [ 65 [ 405
14 01/14/1996 ERS1 (23533) x | 503 [1317] 177 | 285 [ 418 [1172]1461] 514 [ 570 [ 482 [ 205 [ 369 [ 855 [1195
15 01/15/1996 ERS2 (03860) x | 1820] 327 | 788 | 921 [ 1674 1964] 1018] 1074 985 | 708 | 872 [ 1358] 1698
16 04/28/1996 ERS1 (25036) x | 1494] 1032 899 [ 147 [ 143 [ 803 [ 747 [ 836 [1112] 048 [ 463 | 123
17 06/03/1996 ERS2 (05864) x | 462 | 595 [1347]1637] 691 | 747 [ 658 [ 382 | 546 [1031[1371] 123 [ 603 | 827 | 815 [ 838 | 620
18 08/12/1996 ERS2 (06866) x | 133 [ 886 [1176] 220 [ 285 [ 196 [ 80 [ 84 [ 569 [ 910 [ 330 | 142 [1289] 353 | 377 [ 158 . . .

19 09/16/1996 ERS2 (07367) x | 753 [1043] 96 [ 152 63 [ 213 49 [ 436 [ 777 [ 472 | o [1422] 220 [ 244 ] 25 :> Long tl me ba$| I n% glve poor reajlts
20 10/21/1996 ERS2 (07868) x | 290 [ 657 [ 600 | 689 [ 966 | 802 [ 316 [ 24 [1224] 744 [2174] 533 [ 500 | 728

21 11/25/1996 ERS2 (08369) x | 947 [ 891 | 979 [1256[1092] 606 [ 266 [ 1514 1034] 2465] 823 | 799 [1018
22 12/30/1996 ERS2 (08870) x | 56 | 33 [ 309 [ 145 [ 340 681 [ 568 [ 87 [1518] 124 [ 148 72
23 03/10/1997 ERS2 (09872) x | 89 [ 365 201 ] 284 [ 625 | 624 [ 143 [1574] 68 [ 02 [ 127
24 05/19/1997 ERS2 (10874) X | 276 [ 112 [ 373 [ 713 [ 535 | 55 [1485] 157 [ 180 [ 39
25 12/15/1997 ERS1 (13880) x | 164 [ 649 | 990 [ 259 [ 222 [1209] 433 | 457 [ 238
26 03/30/1998 ERS2 (15383) x | 485 [ 826 | 422 [ 59 [1373] 270 [ 203 74
27 05/04/1998 ERS2 (15884) x | 340 [ 008 | 427 [1858] 216 [ 103 [ 412
28 06/08/1998 ERS2 (16385) x [ 1248] 768 [ 2199] 557 [ 533 | 752
29 07/13/1998 ERS2 (16886) x | 480 | 950 [ 691 | 715 [ 496
30 11/30/1998 ERS2 (18890) x |1430] 211 [ 235 [ 16
31 01/04/1999 ERS2 (19391) x | 1642]1666] 1447
32 03/15/1999 ERS2 (20393) x | 24 [ 195 !
33 05/24/1999 ERS2 (21395) x | 219 -

34 08/02/1999 ERS2 (22397) X ==
35 12/20/1999 ERS2 (24401)
36 07/17/2000 ERS2 (27407)
37 05/08/2000 ERS2 (26405)
38 09/25/2000 ERS2 (28409)
39 10/30/2000 ERS2 (28910)
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Alternatively, can choose pairs with small temporal
separations, then sum displacements. This generally gives

good coherence due to short time steps. A byproduct of this
processing is that atmospheric interference contributions are
limited to the first and last frames in the series.

Subsidence Time Series

Obs. 1 Obs.2 Obs.3 O0Obs. 4 Obs 5

\ \
2-pass

Equal and opposite « Coherence of short time periods
Atmospheric phase errors « Change measurements over long periods
» Atmospheric effects depends on end
pointsin series, which may be chosen
judiciously

Complex
SAR
|mages

Date Satellite Orbit#
07/10/1992 0

08/14/1992 35

09/18/1992 70

10/23/1992 105
02/05/1993 210
05/21/1993 315
09/03/1993 420
10/08/1993 455
9|12/17/1993 525
10| 08/27/1995 1143
11}11/05/1995 1213
12| 12/10/1995 1248
13|12/11/1995 1249
14| 01/14/1996 1283
15| 01/15/1996 1284
16| 04/28/1996 1388
17| 06/03/1996 1424
18| 08/12/1996 1494
19| 09/16/1996 1529
20| 10/21/1996 1564
21| 11/25/1996 1599
22| 12/30/1996 1634
23| 03/10/1997 1704
24| 05/19/1997 1774
25| 12/15/1997 1984
26| 03/30/1998 2089
27| 05/04/1998 2124
28| 06/08/1998 2159
29| 07/13/1998 2194
30| 11/30/1998 2334
31| 01/04/1999 2369
32| 03/15/1999 2439
33| 05/24/1999 2509
34| 08/02/1999 2579
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